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SUMMARY

Results of a theoretical investligatlon of the compressive buckling
of flat, rectanguler, simply supported plates supported in the interior
by equally spaced rows of rigld posts are presented. It is found that
the plates buckle as 1f simply supported along all of the transverse
lirnes or else all of the longltudinal lines passing through the rigld
posts, the occurrence of the one buckling mode or the other depending
on the number and spacing of the posts.

INTRODUCTION

Aerodynamic requlrements for high-speed f£iight have led to the use
of thin wings on modermn alrcraft. As a result the space allotted for
gtructural parts is lnadequate for the conventional skin—sgtringer
construction used in aircraft design. Thls Inadequacy has necessitated
the development of new tonstructions. One type that has been used 1s
multicell construction in which thick skins are stabillized by longitudinal
webs (references 1 and 2). As an alternative to multicell comstruction,
the use of thick skins stablllzed at discrete polnts by posts has been
suggested. X

Preliminary to a more complete study of post comstructlon, the
compressive buckling of flat, rectangular, simply supported plates
supported in the Interior by equslly spaced rows of rlgld posts (fig. 1)
has been Investigated. The resulis of thls Investigatlon are presented
herein. !

SYMBOLIS
E Young'!s modulus for plate materisl
13 Polgson's ratio for plate materilal

o

plate thickness
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3
D plate flexural stiffness per unit width | —— =02
12(1 — p?)

b plate width
L post spacing In longlitudlnal direction
) muber of bays Iin transverse direction
o critical stress

beot
k buckling stress coefficient —g

RESULTS AND DISCUSSIOR

The problem investigated is the.compressive buckling of flat,
rectangular, slmply supported plates supported in the 1nterior by equally
gpaced rows of rigid posts (fig. 1). The longltudinal spacing of the
poets is equal bubt different from the transverse spacing. The solution
of -thils problem ylelds an upper limit to the buckling load capable of
belng carried by a plate supported by very stiff posts. A theoretical
investigation of posslible buckling modes has revealed that the plates
buckle as if eimply supported along all of the transverse lines or
else all of the longitudinal lines passing through the rigid—post
supports.

Tt may generally be assumed that there are an infinite number of
posts in the longitudinal d&lrectlon and that the longltidlinal spacing
of the posts 1s not greater than the plate wildth. The plate then

buckles with transverse nodes passing through the posts and with the
buckling stresa coefflcient glven by

<= (& o) &
except when

N ) O ®

in which case buckling wilth longitudinsl nodes passing through the rigld
poets prevalls and the buckling stress coefflcient 1s given by

o'l

¥ = L§2 (3)
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Equations (1) and (3) are rearrangements of well-known stability
criterions for flat, rectangular, simply supported plates. (See, for
example, reference 3.) Equation (1) expresses the stress required to
buckle simply supported plates of length L and of width b

(where b > L), whereas equation (3) expresses the stress required to
buckle infinitely long plates of wldth b /N .

A chart for the buckling stress coefficients of infinltely long
plates is given in figure 2. ’

Langley Aex_‘onau“bid_al Leboratory
National Advisory Committee for Asronautilcs
Langley Field, Va.
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Figure l.— Typlical exsmple of an infinitely long, flat, rectangular
plate simply supported along the edges and supported in the lnterior
by any number of equally spaced rows of rigid posts.
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Figure 2.— Bucklling coefficients for infinitely long, flat, rectangular
plates simply supported along the edges and supported in the interilor
by rigid posts. :
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